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White spot syndrome virus (WSSV) is one of the most devastating 
pathogens to shrimp culture. Knowledge of the innate immune system of 
shrimp is necessary to control the virus. In this study we evaluated the cellular 
responses (apoptosis and phagocytosis) and humoral response (proPO system) 
for efficiency against WSSV infections in shrimp. The results of this study 
could provide insights into the improvement of the disease management 
practices of crustaceans. To investigate the function and regulation of 
immune-related genes in shrimp, we explored the method to construct the 
bacterial artificial clones of shrimp. Our finding provides new approach to the 
functional genomics study of shrimp.  
To compare the antiviral efficiency of apoptosis, phagocytosis and 
proPO system, we used z-VAD-FMK, cytochalasin B and allylthiourea to 
inhibit these three immune responses in vivo. Monitoring the shrimp mortality 
and WSSV copies revealed that apoptosis and phagocytosis play more 
important role in shrimp immunity against virus infection, indicating that in 
antiviral defense in invertebrate, cellular responses is more essential than 
humoral response.  
We further explored the method to construct BAC clones of shrimp. 













modification of the PFGE scheme of size selection and comparison of DNA 
recovery approaches, we obtained DNA with sufficient integrity and 
concentration ready for BAC cloning. Our study provides can experience for 
relative researches.  
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是从 1990 年代以来，病害已成为制约对虾养殖业发展的 主要因素，尤

































等，2001； Hoffmann 等，1999； Iwanaga 等，2005）。一般认为，对虾
不具备获得性免疫（adaptive/acquired immunity），仅有天然免疫（innate 












异物的 有效的方式 （孟庆显，1991）。 


































cell）、大颗粒细胞（large-granule homocytes）或颗粒细胞（granular cell） 























1990； Sung 等， 1996）。 
小颗粒细胞为卵圆形或纺锤形，胞质中有大量的线粒体和核糖体，
特征性结构是胞质中有大量体积小的高电子密度的颗粒。小颗粒细胞参
与包囊和细胞毒性作用（Bachne 与 Mialhe， 1995； Pesson 等， 1987）。 
大颗粒细胞体积 大，呈卵圆形，特征性结构是胞质中有较多体积
大的颗粒。颗粒由单位膜包被，其间充满均质的高电子密度物质。大颗
粒细胞参与凋亡和酚氧化酶系统的激活作用（Smith， 1995；Smith 与 
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